One of the main directions of improving the concept of treatment of diseases of the gastrointestinal tract and liver, which is accompanied by dysfunction of the hepatobiliary system and intestines, was the search and development of herbal remedies with hepatoprotective effect with a laxative effect and concomitant prebiotic activity.
Introduction
The concept of hepatoprotective agents' use is to minimize the effects of toxic agents on the liver. Most medicinal products and xenobiotics are converted into the liver and initiate the first phase of the enzyme detoxification reaction, which causes the formation of active metabolites (products of lipid peroxidation) and leads to membrane-disruptive effect. The key role of the destabilizing action of free radicals, products of lipid peroxidation in the pathogenesis of liver diseases was proved, and the possibility of their treatment with hepatoprotective drugs was substantiated. The promising direction of the pharmacotherapy of liver disease is the use of phytopreparations. The advantages of pharmacotherapy with herbal medicines are: the absence of toxic effects, the possibility of prolonged use, a significant range and "softness" of the effect, the optimal pharmacoeconomic component, the possibility to use in patient at all age groups [1, 2] . Therefore, the Prunus Domestica attracted the interesting and unique chemical content of its fruits and its wide application in folk medicine was chosen as object for experimental research [3] .
Prunus domestica (family Rosaceae) is widespread horticultural crops in Ukraine. It has a lot breeds and occupy the second place in quantity after apples, pears and cherries [4, 5] . Extracts of Prunus Domestica were firstly developed at the department of chemistry of nature substances of the National University of Pharmacy [6] .
In the previous research the qualitative and quantitative chemical composition of the Prunus domestica were determined. It was shown the presence of organic acids (malate, citrate, chlorogenic, neoclonogenic and coffeic acids) anthocyanins, rutin, gallic acid, sugars, dietary fibers and hydroxy-cinnamic acids in the raw material [7, 8] .
According to literature data, Prunus domestica fruits are widely used in the treatment of diseases of the gastrointestinal tract (constipation and intestinal atony, bile stains, liver disease). Fruits of Prunus domestica are a source of polyphenolic compounds with a wide range of effects. The extract from the Prunus domestica fruits decreases the content of cholesterol in the blood, inhibits the development of tumors of the rectum by inhibiting phosphorylation and expression of protein kinase B/Akt. There is evidence of the effectiveness of the use of Prunus domestica extracts in the prevention and treatment of liver cancer. Flavonoids presented in Prunus domestica can be used in the treatment of hepatitis C [9] .
The most active extract and its maximum effective dose were detected as a result of the pharmacological screening studies in the research of the laxative and hepatoprotective properties of extracts from Prunus domestica [10, 11] . Characterizing the chemical composition of the fruits of the plum and taking into account the indications for use in diseases of the gastrointestinal tract, one should understand the prospects of using the drug on the basis of the fruit extract of the plum in diseases of infectious nature. Today, the use of antimicrobial drugs is often accompanied by various side effects, including the development of dysbiosis [12] . The basis of this syndrome is the imbalance of the microbiota of the intestine [13] . Among the autochthonous microorganisms, the main role belongs to bifidobacteria and lactobacilli [14, 15] . It is difficult to overestimate the role of these microorganisms in the function of the human body [16] . Therefore, it was relevant to study the antimicrobial activity and prebiotics properties of the extract of fruit plum with fibers.
Aim of research
The purpose of these researches were to study the antimicrobial activity and the effect of the plum balance herbal substance on the growth of bifidobacteria and lactobacillus.
Materials and Methods

1. Experimental procedures 1. 1. Study of antimicrobial activity
Determination of antimicrobial activity was carried out by the method of serial dilutions, the essence of which consists in conducting two-fold dilutions of a test sample in 2 ml of meat-pepton broth (MPB environment No. 1) (only 10 samples). It was used a separate pipette for each dilution. After that, 0.2 ml of microbial curvature of a test strain with an appropriate number of microbial cells was injected into each test tube. Additionally, controls were prepared: 2 test tubes with 2 ml of used medium in each -control of the medium; 2 test tubes of 2 ml of the medium to which 0.2 ml of microbial curvature of the test strain was also introduced to control the growth of the test microorganism.
As a microbiological model, were used the strains of the following microorganisms: S. aureus-ATCC-25923, E. сoli-ATCC-25922, Р. aеruginosa-ATCC-27853, B. subtilis-ATCC-6633, C. albicans-ATCC-885653.
Inoculum of the bacterial and fungal cultures were prepared according to the optical turbidity standard of 0,5 IU from a daily agar culture. The suspension of microorganisms (the microbial load -150•10 6 microbes per 1 mL) was transferred into the experimental solutions of extract of fruit plum with fibers and the reference test-tubes. The test-tubes containing bacterial cultures were kept in thermostat for 24 h at 37 o C, and test-tubes containing the cultures were kept in thermostat for 48 h. at 25 o C. The lowest concentration of the experimental substation under research, at which any turbidity (growth of microorganisms) was not observed, was taken as the Minimum Inhibitory Concentration (MIC) value.
In the control of the growth of the test microorganism, the growth of microorganisms should be observed; the control of the environment should be sterile [17] .
2. Experimental procedures 2. 1. Study of prebiotic properties
In order to confirm the prebiotic properties of the dry extract of fiber plums, cultivation of bacteria Bifidobacterium bifidum No. 1 and Lactobacillus rhamnosus R0011 ND in vitro was performed on media with the test sample.
In experiments, bacillus preparations were used, which consisted of B. bifidum and Lactobacillus rhamnosus. The preparation "Bifidobacterium dry" was pre-dissolved in the medium and activated at a temperature of 37-38 ° C for 24 hours. Then, this preparation was introduced into the nutrient medium prepared for cultivation in the range of 5 doses per 1 liter of medium. The cultivation of microorganisms was carried out under anaerobic conditions on a modified Bluraux medium. To determine the effectiveness of the action on the growth of B. bifidum microorganisms, the fruit plum extract with fibers (EPC) was included in the nutrient medium.
Cell counting of bifidobacteria was performed on fixed stained smears using the Vinogradsky-Shulgin-Brig method [17] .
The drug "Lacidophil" was pre-dissolved in MRS-1 medium (pH 6.7±0.1) and reconstituted at 37±0.5 °C for 24 hours. Subsequently, sequencing was performed on media of MRS-2 (pH 7,3±0.1) and MRS-4 (pH 7.9±0.1). Then, in a quantity of 10 %, the culture was introduced into the prepared medium of KD-5. To determine the effectiveness of the action on the growth of L. rhamnosus R0011 ND microorganisms in the nutrient medium included EPRV. The number of live bacteria was determined by counting colonies on the MRS-4 medium [18] .
The experiments were carried out in 3 times biological repeats. Microscopy of cultures was performed using a Granum light microscope. According to the basic morphological characteristics, the declared cultures of bifidobacteria and lactobacilli corresponded to the established standards [19, 20] .
Results of research
The first stage of research was the determination of the antimicrobial activity of the studied extract of plum fruits with fibers. Screening data is presented in Table 1 .
To solve these problems, the next stage of research was the study of prebiotic properties. For this study, the bacterial strains that are representatives of the human intestinal microbiota, B. bifidum and L. rhamnosus, were introduced into the screening. The experimental data are shown in Table 2 
Discussion of researches
Antimicrobial activity is one of the positive criteria for the effectiveness of drugs in the pharmacotherapy of diseases of the gastrointestinal tract. Taking into account the literature data on the chemical composition of plum fruit, special attention is paid to the rather high content of organic acids (apple, amber, etc.). Given the insignificant content of salicylic acid, one of the tasks of the work was to study the antimicrobial activity of the investigated extract.
The antimicrobial activity of extract of fruit plum with fibers in vitro was studied in accordance with the requirements of the State Pharmacopoeia of Ukraine (ed.1) by the double serial dilution method in the liquid growth medium. The extract of fruit plum with fibers were tested against Pharmacopoeia strains of gram negative (E. coli ATCC 25922, Р. aеruginosa-ATCC-27853) and gram positive (S. aureus ATCC 25923, B. subtilis-ATCC-6633) bacteria, as well as against the fungal strain of Candida albicans (ATCC 885653).
The results of the researches showed that the extract of fruit plum with fibers did not show antimicrobial activity in relation to gram-positive (S. aureus, B. subtilis), gram-negative (E. coli, P. aeruginosa) and fungi of the genus Candida. Data are given in Table 1 .
Considering the chemical composition of the fruits of Prunus domestica, represented by organic substances with weak acidic properties, literature data on the effectiveness of the use of phyto-raw materials (plum-based preparations), and an assumption was made about the possible prebiotic properties of the obtained extract.
Studies have shown that bifidobacteria of strain Bifidobacterium bifidum No.1 have shown good growth rates in the experimental nutrient medium. Analysis of the control bifidobacteria showed that the introduction of the test substance into the nutrient medium was accompanied by an increase in the number of bacteria (1011 CFU/ml). In the control, quantitative growth indicators of bifidobacteria were detected at a level of 1010 CFU/ml. Data are given in Table 2 .
Morphological signs of bacteria Bifidobacterium bifidum No.1 with growth in the experimental nutrient medium were preserved and corresponded to the literature.
In determining the impact of extract of fruit plum with fibers on the growth of lactobacilli showed that the introduction of experimental substance positively affects the growth of culture of lactobacilli. Analysis of the results of counting cells of L. rhamnosus R0011 ND on MRS-4 me-Pharmacology, Toxicology and Pharmaceutical Science dium showed that in comparison with the control, the amount of lactobacilli when introduced into the nutrient medium of the additional component (EFPF) was accompanied by an increase in the number of microbial cells in almost 1.1 times. Data are given in Table 3 .
Establishing the prebiotic properties of an experienced, first-time-received sample of plum fruit extract with fibers requires further research both in vitro and in vivo. Positively assessing the results obtained, one should study the intensity of metabolic processes of bifidobacteria and lactobacilli on media containing Prunus domestica fruit extract as an additional prebiotic component.
Analysis of literature data on the study of the antimicrobial activity of plum extracts showed that some of its objects (leaves, fruits) are characterized by the presence of antibacterial properties. In particular, extracts obtained from the leaves of Prunus salicina revealed antimicrobial activity due to the presence of polyphenols in the chemical composition [21] . As for extracts obtained from plum fruits (water extract from the cake), bacteriostatic activity has been established against some pathogenic microorganisms, which is mediated by the presence in the chemical composition of a large content of flavonol [22] . Evaluating the results of the primary antimicrobial screening of the dry extract from fruit of the Prunus domestica we are studying, it should be noted that the low content of flavonol derivatives explains the absence of antibacterial action and its low toxicity [23] .
Conclusions
1. It is proved that the phytosubstance does not reveal antimicrobial activity in relation to reference cultures S. aureus, E. coli, B. subtilis, P. aeruginosa, C. albicans.
2. As a result of the research, it was established that the cultivation of bifidobacteria Bifidobacterium bifidum No. 1 and lactobacillus L. rhamnosus R0011 ND in vitro conditions on a medium with an extract of pollen extracts with fibers showed good growth rates and biomass accumulation.
3. The studies have shown that the presence of prebiotic properties in the fruit extract of plum with fibers, accompanied by the intensification of growth of both bifidobacteria and lactobacilli.
4. It is proved that the studied extract from Prunus domestica fruits with fibers is promising for use in complex therapy schemes for gastrointestinal pathology.
